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A-0308-6-39
January 23, 2006

Mr. Larry Hanson

Division of Solid Waste Management
Department of Environmental Protection
436 Dwight Street

Springfield, MA 01103

Re:  Interim CSA Report
SLEF# 06-008-001
Old Amherst Landfill, Amherst, MA

Dear Larry:

On behalf of the Amherst Department of Public Works, enclosed are two (2) copies of the
Interim Comprehensive Site Assessment (CSA) Report for the Old Amherst Landfill site. The
Interim CSA study was completed in general accordance with Item 13 of Massachuseits
Department of Environmental Protection (MDEP) correspondence dated June 29, 2005, and
modified by MDEP correspondence dated October 27, 2005 and our discussions during the
completion of the study.

If you have any questions or comments regarding the Interim CSA Report, please do not hesitate
to contact Executive Vice President Michael R. Parsons, P.E. at (413) 572-3202 or me at (413)
572-3260.

Very truly yours,

TIGHE & BOND, INC.

Jeffery J. Thelen, P.G.
Senior Hydrogeologist
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Robert Pariseau, Director of Water Resources (1 copy)
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Enter your transmrttal number oy W OT2576
....... FR Transm]itail.\]umber

DEP’s Infoline at 617-338-2255 or 800-462-0444 (from 508, 781, and 978 area codes).
Massachusetts Department of Environmental Protection

Transmittal Form for Permit Application and Payment

1. Please type or - A\ Permit Information
print. A separate

Your unigue Transmittal Number can be accessed online: http fhww.mass. gov/dep/counier/trasmfrm shtrnl or ca]i""" ‘

Transmittel Form BWP SW 23 Comprehensive Site Assessment (CSA)
must be comp_l{eted 1. Permit Code: 7 or 8 character code from permif instructions 2. Name of Permit Category
;Orp‘?iiggg’fm Interim Comprenensive Site Assessment Report for the Old Amherst Landfill, Amherst, MA.
P ) 3. Type of Project or Activity
2. Make your
checkpayableto B Apnijcant Information — Firm or Individual
the Commonwealth -
of Massachusetls Ambherst Department of Public Works
and m?*{t:t “?thm? © 1. Narne of Firm - Or, if party needing this approval is an individual enter name below:
copy of this fo :
DEP, P.O. Box
4082' FIJBostor?‘ MA 2. Last Name of Individual 3. First Name of Individual 4. M
02211. 586 South Pleasant Street
) 5. Street Address X .
3. Threacopies of  Amherst ' MA 01002 {(413) 256-4050
E‘E'SE Torm will be 6. City/Town 7.State 8. Zip Code 9. Telephone # 10. Ext. #
’ Guilford Mooring, P.E. GMooring@Town.Amherst. MA.US
Copy 1 - the 11. Contact Person 12. e-mall address {optional)
original must
daccompany your p— " — T
eermitapplication. C. Facility, Site or Individual Requiring Approval
Copy 2 must .
SoaoanY yoU Old Amherst Landfill
fee payment. 1. Name of Facility, Site Or Individual
Copy 3 should be Belchertown Road (Route 9) - South Side
retamgad for your 2. Street Address
records
Amherst MA 01002
4. Both fee-paying 3. City/Town 4, State 5. Zip Cede 6. Telephone # 7. Ext. #
and exempt SLF# 06-008-001
applicants must 8. DEP Facility Number (if Known) 9. Federal 1.D. Number (if Known) 10. BWSC Tracking # {if Known)

mail 2 copy of this

transmittal form to:

D. Application Prepared by (if different from Section B)*

E%P_ Box 4062 Tighe & Bond, Inc.
Boston, MA 1. Name of Firm Or Individual
02211 53 Southampton Road
2. Address
* Note: Westfield MA 01085 (413) 562-1600
For BWSC Permits, 3. City/Town 4. Stale 5. Zip Code 6. Telephone # 7.Ext. #
enter the LSP. Jeffery J. Thelen, P.G. )
8. Contact Person 9. LSP Number (BWSC Peamits only)

E. Permit - Project Coordination

1. s this project subject to MEPA review? [yes [ no
If yes, enter the project's EOEA file number - assigned when an
Environmental Notification Form is submitted to the MEPA unit:

EQEA File Number

F. Amount Due

DEP Use Only  Special Provisions:

1. [X Fee Exempt (city, town or municipal housing authority)(state agency if fee is $100 or less).
Permit No: There are no fee exempltions for BWSC permits, regardiess of applicant status.

2, ] Hardship Request - payment extensions according to 310 CMR 4.04(3){c).
Rec'd Date: 3. [ Aiternative Schedule Project (according to 310 CMR 4.05 and 4.10}.

4, [ Homeowner {according to 310 CMR 4.02).
Reviswer;

Check Number Dollar Amount Date
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Important:
When filling out
forms on the
computer, use
only the tab key
to maove your
curser - do not
use the return
key.

Directions:
Specify the
report/plan and
page numbers
in which the
following
information is
located.

BWP SW 12

Initial-Site Assessment

‘Massachusetts Department of Environmental Protection
“Bureau of Waste Prevention — Solid Waste Management -

BWP SW 23 Comprehensive Site Assessment

BWP SW 24  cCorrective Action Alternative Analysis
BWP SW 25 Corrective Action Design

Application for Landfill Assessment and Closure

W (72576

Transmittal Number

SLF# 06-008-001

Facility 1D# (if known)

A. BWP SW 12 Initial Site Assessment (310 CMR 19.150(4)}

Initial Site Assessment (310 CMR 19.150(4))

Plan/Report #

Page #

DEP Use Only

a. Background information

b. Historical Research

c. Literature/Data Search

d. Hydregeological Description

e. Site Visit

f.  Mapping

g. Field Screening
2, Comprehensive Site Assessment Scope of Work
3. Funding

a. Corrective action and/or closure-post closure

cost estimate

b. Funding mechanism and schedule

B. BWP SW 23 Comprehensive Site Assessment {310 CMR 19.150(5)}

g.

ISA Summary

Mapping

Drilling Program

Determination of Hydraulic Conductivity
Sampling and Analysis Plan

Health and Safety Plan

Project Schedule

(106 Interim CSA Permit sw1225ap.doc » 2/02

Plan/Report # Page # DEP Use Only
CSA Report Section 1

CSA Report Section 2

CSA Report Sections 2 & 4

Not Applicable

CSA Report Section 3

CSA Report Appendix F

Not Applicable
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Note: PartE is
only applicable
when a closure
plan has been
submitted and
closure is being
implemented.

Massachusetts Department of Environmental Protection

BWP SW 12 initial Site Assessment W 072576
BWP SW 23 Comprehensive Site Assessment Transmittal Number
BWP SW 24  corrective Action Alternative Analysis  SLF# 06-008-001
BWP SW 25 cCorrective Action Design | Facilty D (T known)

Application for Landfill Assessment and Closure

B. BWP SW 23 Comprehensive Site Assessment {310 CMR 19.150(5)}(cont.)

Plan/Report # Page # DEP Use Only
h. Baseline Risk Assessment Not Applicable
i. Corrective Action Alternative Analysis Scope of Not Applicable
Work Outline

C. BWP SW 24 Corrective Action Alternative Analysis {310 CMR 19.150(6)}

Plan/Report # Page # DEP Use Only

a. Corrective Action Cbjectives

k. Alternatives Analysis

¢, Recommended Alternative

D. BWP SW 25 Corrective Action Design {310 CMR 19.151(2)(a)}

1.  Maintenance Plan {310 CMR 19.142(5}}

2. Monitoring Plan {310 CMR 19.142(5)}

4. Record Notice of Landfill Operation {310 CMR

Plan/Report # Page # DEP Use Only
a. Corractive Action Design and/for closure plans
b. Implementation schedute
E. Post Closure Plans
Plan/Report # Page # DEP Use Only

Post-Closure Use Plans {310 CMR 19.143} (if

applicable}

19.141)
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Massachusetts Department of Environmental Protection

‘Bureau of Waste Prevention — Solid Waste Management

BWP SW 12 initial Site Assessment

BWP SW 23 Comprehensive Site Assessment
BWP SW 24  corrective Action Alternative Analysis
BWP SW 25 Corrective Action Design

W 072576

Transmittal Number

SLF# 06-008-001

Facility iD# (if known}

Application for Landfill Assessment and Closure

F. Certification {310 CMR 19.011}

Any parson, required by these regulations or any order
Issued by the Department, to submit papers shall identify
themselves by name, profession, and relationship to the
applicant and legal interest in the facility, and make the
fallowing certification: | certify under penalty of law that |
have personally examined and am familiar with the
information submitted in this document and all
attachments and that, based on my inquiry of those
individuals immediately responsible for cbtaining the
information, | believe that the information is true, accurate
and complete. | am aware that there are significant
penalties both civil and criminal for submitling false
information including possible fines and imprisonment.”
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SECTION 1 INTRODUCTION Tighe&Bond

The Town of Amherst retained Tighe & Bond to evaluate and characterize existing
conditions at the closed Old Amherst Landfill site located on Old Belchertown Road
(Route 9) in Amherst Massachusetts. The landfill site is currently maintained as open
space and is unused by the Town with the exception of snow storage during winter
months.

The landfill consists of three (3) distinct waste disposal areas, a municipal solid waste
(MSW) disposal area, a concrete and masonry demolition disposal area, and a wood
and stump dump area. The MSW disposal area occupies the northern third of the site.
" The concrete and masonry demolition disposal area occupies the eastern quarter of the
site. The wood and stump dump area occupies about a fifth of the southern portion of
the site. All waste disposal areas were closed and capped in 1986 using a variable
depth clay soil barrier system (landfill cap or final cover system). Since that time,
MDEP landfill cover system requirements have become more stringent as part of an
effort to protect the environment and mitigate groundwater contamination typically
associated with unlined waste disposal areas.

The 1986 clay soil barrier system was a variable depth final cover system consisting of:

» vegetative cover; turf grasses and wildflower mixture

top soil, minimum 2-inch depth

gravel drainage layer, minimum 4-inch depth

clay layer; minimum 6-inch depth
¢ gravel grading layer; variable depth

¢ existing cover material; variable depth

Locus and GIS-based site plans are provided in Appendix B that show the general

relation of the site to the surrounding area.

1.1 ScoPE OF STuDY

The Comprehensive Site Assessment (CSA) is the second phase of the three landfill
assessment phases outlined in the Massachusetts Department of Environmental
Protection (MDEP) Landfill Technical Guidance Manual, Revised May 1997. The
MDEP requires assessment of landfill sites to identify and address any potential site
impacts to human health, public safety or the environment. The assessments are
required under Massachusetts Solid Waste Regulations 310 CMR 19.150(3) Landfill
Assessment Requirements.

Interirn CSA Report _ 1-1




SECTION 1 INTRODUCTION Tlghe&Bond

The CSA study consists of an investigation that is intended to characterize the potential
impact of the landfill on public health, safety and the surrounding environment. The
CSA is a site specific investigation that typically includes detailed site mapping,
installation of groundwater monitoring wells, assessment of gloundwater and surface
water quality, installation of gas monitoring probes or wells, assessment of any
potential off-site subsurface gas migration, characterization of site hydrogeology,
determination of potential contaminant migration pathways, identification of principle
“contaminants of concern (COCs)”, evaluation of the potential risk to human health,
public safety and the environment, study conclusions and recommendations, and a
recommended Scope-of-Work for the third phase of assessment entitied the Corrective
Action Alternatives Analysis (CAAA).

1.2 CSA ScopPeE oF WORK

The MDEP outlined the CSA scope of work in the July 6, 2005 Initial Site Assessment
(ISA) Permit Approval. The CSA is to be completed in two phases. The first phase
involves the completion of an Interim CSA Report based primarily on the collection of
environmental monitoring data from existing groundwater monitoring and test wells,
surface water and sediment stations, perimeter soil gas assessment and evaluation of
landfilt cover. The permit approval is provided in Appendix A.

The MDEP modified the scope in correspondence dated October 27, 2005 relative to
the number and location of groundwater monitoring and test wells to be sampled, the
number and location of surface water and sediment samples to be collected, and the
location of perimeter gas monitoring wells to be installed. The revised CSA Scope
Modification approval is also provided in Appendix A.

JAAWADZ0B\OLD LF CSAQ106 INTERIM CSA REPORTZ.DOC
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SECTION 2 CSA MAPPING & FIELD AcTiviTIES ~ Tighe&Bond

2.1 UprDATED SITE MAPPING

Site plans prepared for the CSA were developed from Town of Amherst aerial and GIS
mapping provided on October 19, 2003 to Tighe & Bond. The GIS mapping includes
two-foot contour intervals, property lines, wetlands and surface water resources.
Groundwater monitoring and test wells, and perimeter gas monitoring wells were
surveyed by Town Engineering Department staff in January 2005. Site air monitoring
stations were located using Global Positioning System (GPS) surveys and field
measurements by Tighe & Bond in September 20035.

The following plans have been prepared for the CSA study and are provided in
Appendix B:

s Site Base Plan (Sheet 1 of 3) - The CSA Site Base Plan has been prepared at a scale of
1”=200" and includes groundwater and soil gas monitoring well locations, water
supply test well locations, surface water and sediment sample stations, property lines,
structures, wetland and surface water resource boundaries.

» Site Orthophoto Plan (Sheet 2 of 3) - The Site Orthophoto Plan has been prepared at a
scale of 1”7=100" to show detail at the landfill site. The plan includes perimeter gas
monitoring wells, soil gas monitoring points, surface water stations, air monitoring
stations and test hole locations across the site.

e Nov-05 Groundwater Contour Plan (Sheet 2 of 3) - This plan has been prepared at a
scale of 1”=200" and is based on groundwater elevation data collected on November
10, 2005 and estimated surface water elevations. The plan includes groundwater
elevation contours for both the surficial aquifer and groundwater flow directions
downgradient of the landfill site.

2.2 DRILLING PROGRAM

Seven perimeter gas monitoring wells were installed for the Interim CSA study to
characterize subsurface gas migration and migration pathways on the perimeter of the
waste disposal areas. These gas monitoring wells were installed to a depth of 5 feet
into the groundwater table, or to a maximum depth of 50 feet below grade. The
exception is well PGW-6 which was installed to a depth of 88 feet and installed 10 feet
into the groundwater table to allow groundwater sample collection at a location
immediately downgradient of the MSW portion of the landfill. Gas monitoring well
locations are shown on the Interim CSA site plans.
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SECTION 2 CSA MAPPING & FIELD ACTIVITIES Tighe&Bond

Seaboard Geotechnical and Environmental Drilling Services (Seaboard) was contracted
to install the perimeter gas monitoring wells. Drilling activities were conducted in
September 2005 and witnessed by a Tighe & Bond, Inc. environmental scientist.

2.2.1 Drilling Method

Gas monitoring wells (PGW-1 through PGW-7) were installed using a standard 4.25
inch inside diameter hollow stem augers (HSA).

Hollow-stem auger (HSA) drilling methods involve the rotary advancement of 5-foot
lengths of HSA casing into the ground. A “rod plug” is typically used at the auger
cutting head below grade to minimize the accumulation of soils within the HSA casing.
Monitoring wells were installed within the open HSA casing once a boring was
completed. The HSA casing is slowly extracted as the well is constructed, backfilled
and completed. '

2.2.1.1 Soil Sampling Procedures

Soil samples were collected during monitoring well installation using split spoon samplers
in accordance with ASTM method D1586-99 for Standard Penetration Tests (SPTs). Soil
samples were collected at each location in 2-foot increments at 5-foot intervals.
Recovered soils were classified and described in the field using the Burmister System; and
recorded on the boring logs provided in Appendix C. Portions of each soil sample were
retained and jarred for soil headspace screening.

2.2.1.2 PID Headspace Soil Screening

A portion of each soil sample was placed in a clean glass jar and screened for the presence
of volatile organic compounds (VOCs) using a 10.2 eV photoionization detector (PID).
The soil screening was performed in general accordance with methods described in
Appendix A of MDEP Policy #WSC-402-96. Soil headspace screening results are
reported on the boring logs provided in Appendix C.

With the exception of boring B01-05, all samples were non-detect for VOCs. Boring
B01-05 was installed at the landfill entrance gate on the western side where well PGW-2
was originally staked. The boring encountered landfill waste materials and was
abandoned. Trace levels of VOCs were detected in samples collected between 10 to 12
feet (0.8 ppm), 15 to 17 feet (13.2 ppm), 20 to 22 feet (6.8 ppm) and 30 to 32 feet (0.3
ppm) below grade. Boring B01-05 was backfilled with drilling spoils and sealed just
below the ground surface with bentonite clay.
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SeCTION 2 CSA MAPPING & FIELD ACTIVITIES Tlghe&Bond

2.2.1.3 Disposal of Drilling Spoils

Drilling cuttings consisting of soil removed from the borehole were collected and
deposited in the vicinity of the monitoring well locations at the landfill site. Other than the
BO1-05 location, waste materials were not encountered. All perimeter gas monitoring
wells were installed beyond the limit of waste disposal at the site.

2.2.1.4 Equipment Decontamination

Drilling equipment was decontaminated between boring locations by removing gross
contamination such as soil cuttings (at the drilling site), followed by pressure washing and
steam cleaning. Drilling equipment was cleaned at a decontarnination pad that was set up
at the nearby lined Amherst Landfill and Transfer Station.

2.2.1.5 Borehole Abandonment

With the exception of boring BO1-05 that was abandoned due to encountering waste
materials, all borings were completed as gas monitoring wells for this phase of the
study. The abandoned bore hole at the B0O1-05 location was backfilled with drilling
spoils and sealed with bentonite clay just below the ground surface.

2.2.2 Monitoring Well Installation

The seven perimeter gas monitoring wells were installed in accordance with the standard
procedures for monitoring well installation as described in MDEP Publication WSC-310-

91, Standard References for Monitoring Wells. In summary, monitoring wells were

completed with 2-inch diameter; Schedule 40, PVC riser and various lengths of 0.010-
inch slotted well screen with flush-joint threads.. No glues or additives were used during
the installation. Clean washed No. 2 sand was backfilled around and two feet above the
screen with a bentonite seal placed above the sand.

Gas monitoring wells were installed a minimum of 5 feet into the groundwater table and
screened throughout the vadose zone to a depth of five feet below grade, or to a maximum
depth of 50 feet below grade. The exception is well PGW-6 that was installed to a depth
of 88 feet and installed 10 feet into the groundwater table to allow groundwater sample
collection at a location immediately downgradient of a portion of the MSW landfill
where the Town reported that several solvent and paint containing drums were
encountered during the 1970s, then relocated to other portions of the site.

For all monitoring wells, riser pipes were extended 2 to 3 feet above grade and equipped
with a locking protective steel casing cemented at the surface. FEach well was also
provided with a 2 inch diameter expansion cap on the PVC pipe.
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SECTION 2 CSA MapPING & FIELD ACTIVITIES Tighe&Bond

2.2.3 Boring & Well Installation Logs

Boring logs prepared by Seaboard Geotechnical and Environmental Drilling Services
(Seaboard) are provided in Appendix C. The boring logs include Burmister system soil
descriptions, SPT data, approximate depth of groundwater, PID headspace screening
results, and well construction details.

2.3 FIELD SURVEY

Survey for the Interim CSA Report was completed as follows:

2.3.1 GPS Survey

Prior to starting the field work for the Interim CSA study, Tighe & Bond conducted a
GPS field survey to set out a 100-foot grid at the site for both the ambient air
momitoring and the landfill cover test hole evaluation. This grid is shown on the
17=100" Site Orthophoto Plan provided in Appendix B. Stakes were set at each grid
node along with a station number identification. A total of 209 grid stations were
established across the 40 acre site. The GPS survey was conducted in September 2005.

Test hole locations were identified on the grid stakes based on a one test hole per acre
sampling frequency. A total of 43 grid stakes were field identified for cover soil test hole
evaluation.

2.3.2 Site Survey

Following the completion of field work for the study, the Town Engineering
Department conducted ground survey to locate the perimeter gas monitoring wells and
other wells used for the study. Vertical elevations were also established for ground, top
of casing and top of PVC well casing for each well, as applicable. The well survey
was used to determine groundwater elevations and flow directions at and downgradient
of the site. '

Surface water and sediment stations were not surveyed for the study. Those locations
could be readily located using the existing Town orthophoto mapping and field
observations.

2.4 Cap"TEST HOLE" EVALUATION

Condition #12 of the Interim CSA scope of work outlined by MDEP ISA Approval
correspondence required the performance of shallow borings through the landfill cover
soils and barrier layer at a spacing of 1 boring per acre, excluding the Phase I MSW
“Mound” area. The shallow borings were installed to provide the following data:
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SecTION 2 CSA MAPPING & FIELD ACTIVITIES Tighe&Bond

1) characterize the type and depth of cover soils;

2) provide soil gas monitoring data of the soil air space in the boring prior to
penetration of the barrier layer soil, monitored for combustible gas (% LEL
methane), % oxygen, hydrogen sulfide gas concentration and total VOC
concentration;

3) collect five representative soil samples of the barrier layer soil and analyze the soil
for hydraulic conductivity {(permeability) by the tri-axial cell method;

4) collect five representative soil samples of the landfill cover soils (topsoil layer) and
analyze the soils for total RCRA 8 metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag) and
volatile organic compounds (VOCs) using EPA Method 8260;

5) collect two soil samples from the former sand pit just south of the landfill and the
area between the landfill and Pomeroy Pond; and analyze the soils for total RCRA 8
metals (As, Ba, Cd, Cr, Pb, Hg, Se, Ag) and volatile organic compounds (VOCs)
using EPA Method 8260.

2.4.1 Landfill Cover Characterization

A total of 43 test holes were installed at the landfill in cover soils using either a soil
auger, shovel, post hole digger or drilling rig with 4.25 inch ID HSA. Test hole
locations are shown on the 7”=700" Site Orthophoto Plan provided in Appendix B.
Resulis of the landfill cover soil evaluation are summarized in Table 2.1 attached at the
end of this Section.

Cover soils consisted of 7 inches to 15 inches of topsoil consisting of light to dark very
fine sand with trace amounts of silt; overlying 5 inches to 12 inches of compacted grey siit
clay. Test holes located off the landfill (as best determined by location along the
perimeter of the site) lacked the barrier soil.

2.4.2 Test Hole - Soil Gas Data

Test hole soil gas data is provided on Table 2.1. Each test pole was monitored for
combustible gas (% LEL methane), % oxygen, hydrogen sulfide gas concentration (in
parts per million or ppmy), and total YOC concentration.

Samples of soil gas were monitored at each test hole using a MultiRAE 4 gas meter;
equipped with a photoionization detector (PID) for VOC screening. Monitoring was
conducted by checking the air space of the test hole prior to penetration of the cap
barrier layer, where encountered. Test hole soil gas monitoring results indicate that no
combustible gas was detected in any of the test holes. Oxygen levels were equivalent to
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SECTION 2 CSA MAPPING & FIELD ACTIVITIES Tighe&Bond

site background conditions. No hydrogen suifide (H2S) gas was detected at a detection
level of 1 ppm. Soil gas VOC levels were less than 1 ppm. -

2.4.3 Barrier Layer Characterization

Six barrier layer samples were collected and analyzed for saturated hydraulic
conductivity by ASTM Method D5084. Samples were collected on November 17, 2005
by STL, a subcontractor to Tighe & Bond, by hand excavation using a shovel. Sample
collection may have been somewhat compromised by heavy rainfall that caused seepage
of water into the test holes. Test results are summarized in Table 2.2 attached at the
end of this Section.

Soils were characterized at the test laboratory as yellowish brown to brown silty sand.
Reported hydraulic conductivity values for the barrier layer varied from 3.4x10™ cm/s
to 2.7x10% cm/s. The average hydraulic conductivity calculated for the six samples
was 1.5x10™ cm/s with a median value of 1.1x10* cm/s.

2.4.4 Chemical Analysis of Landfill & Other Cover Soils

Landfill cover soils (topsoil samples from the 0-6 inch depth) were analyzed for total
RCRA & metals and volatile organic compounds (VOCs) via EPA Method 8260.
Analytical results are summarized in Table 2.3 for RCRA 8 metals and Table 2.4 for
VOCs, respectively. Sample locations were selected following test hole soil air and
barrier layer characterization and confirmed with the MDEP prior to sampling.

2.4.4.1 RCRA 8 Metals

For the RCRA 8 metals data, analytical results are compared to USGS Range & Mean
soils data, Draft MDEP Non-Urban Background Soil Concentrations and MDEP
Massachusetts Contingency Plan (MCP) Reporting Category (RC) S-1 soil guidelines
for playground, recreational areas and drinking water supply resource areas. The
MDEP MCP RC S-1 soil guidelines are the most applicable for the potential future use
of the site. '

Metals analysis indicated all RCRA 8 metals were below MDEP MCP RC S-1 soil
guidance levels. The metals cadmium (Cd), mercury (Hg), selenium (Se) and silver
(Ag) were below analytical method reporting levels. Low levels of arsenic (As) were
detected in six samples at levels varying from 2 mg/kg to 11 mg/kg. Barium (Ba) was
detected at concentrations ranging from 21 mg/kg to 49 mg/kg. Chromium (Cr) was
detected at levels ranging from 8 mg/kg to 17 mg/kg. Lead (Pb) was detected at
concentrations ranging from 6 mg/kg to 20 mg/kg.
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SECTION 2 CSA MAPPING & FIELD ACTIVITIES Tlghe&BOl‘ld

2.4.4.2 VOC Analysis

VOC analysis by EPA Method 8260 did not detect any of the target analytes in the
eight samples analyzed. However, the non-target compound hexanal was detected in
each sample at estimated concentrations ranging from 2.0 ug/kg to 14.9 ug/kg.
Additional non-target compounds octanal and pentanal were also detected in single soil
samples at estimated concentrations of 2.1 ug/kg and 2.0 ug/kg, respectively.

Discussions with the STL laboratory director indicate that these compounds may be
artifacts of the “dry” preservation technique used on the samples that uses sodium
bisulfate. The sodinm bisulfate may react with organic matter in soil samples and
generate these types of compounds. The levels were all very low, less than 15 ug/kg
(ppb). The laboratory method blank was clean.

2.5 AMBIENT AIR SURVEY

Ambient air monitoring was conducted on September 20, 2005 in accordance with
Condition #11 of the MDEP Interim CSA scope of work outlined by MDEP ISA
Approval correspondence. Ambient air measurements were taken at an interval of 5
per acre across the site using the 100-foot staked grid. Air samples were taken at a
height of 5 feet above the ground surface and analyzed using field monitoring
equipment for percent Lower Explosion Limit (LEL) for methane, percent oxygen,
hydrogen sulfide gas in parts per million (ppm), and total volatile organic compounds
(VOCs) using a 10.2 eV photoionization detector (PID). Results are summarized in
Table 2.5 at the end of this Section.

Air monitoring did not detect the presence of landfill gases at the site in the ambient
air. Methane or other combustible gases were not detected. Oxygen levels varied little
across the site, varying from 22.9% to 23.0% as reported. Hydrogen sulfide gas was
not detected in at any of the stations. Total VOCs by PID scan were also not detected.

2.6 PERIMETER SoiL GAS ASSESSMENT

Soil gas monitoring was conducted on October 11, 2005 along the perimeter of the site
as required under Condition #10 of the MDEP Interim CSA scope of work outlined by
MDEP ISA Approval correspondence. Soil gas was monitored at each of the seven
new gas monitoring wells installed for this study and all existing perimeter soil gas
points previously installed at the site, and at four existing gas vents located on the
MSW “mound” area of the site. Gas monitoring was conducted using a LandTec GA-
90 infrared gas analyzer capable of measuring percent methane (CHs), percent LEL (as
methane), percent carbon dioxide (COz), percent oxygen (Oz) and atmospheric pressure
in inches of mercury (Hg). Gas measurements for hydrogen sulfide (H2S), carbon
monoxide and total VOCs by PID in parts per million (ppm) were taken using a
MultiRAE 5-gas meter. The data is presented in Table 2.6 at the end of this Section.
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SECTION 2 CSA MAPPING & FIELD ACTIVITIES Tighe&Bond

Soil gas monitoring detected elevated levels of methane in the subsurface on the
northern portion of the western property boundary at soil gas points SG-21 0-+00 and
SG-22 0+00; at concentrations of 48.1% and 28.4%, respectively. These levels
exceed 100% of the LEL for methane. Soil gas monitoring conducted at points SG-21
0+50 and SG-22 0+50, located 50 feet off the 0+00 points did not detect any methane
in the subsurface. The 0400 points at these two locations are actually on Town
property following the acquisition of a “wedge” shaped parcel that is shown on the site
mapping prepared for this study. This data was reported to the MDEP with 24 hours as
required under Massachuserts Solid Waste Regulations 310 CMR 19.132(4)(h).

Other than $G-21 0400 and SG-22 0+00, no methane was detected at the remaining
soil gas points, new gas monitoring wells or landfill gas vents monitored for the study.
Carbon dioxide gas levels varied in the soil air from 0.0% to 27.4%, and were highest
at the two soil gas points where methane was detected. Oxygen levels in the soil air
varied from 0.0% to 20.9% (background level), and were lowest at the two soil gas
points where methane was detected. Neither hydrogen sulfide gas, carbon monoxide
gas nor total VOCs by PID screening were detected in the soil gas.

2.7 GROUNDWATER CONTOUR PLAN

Site groundwater elevations were measured twice for the Interim CSA Study, once
during soil gas monitoring on October 11, 2005 and again during groundwater sampling
on the dates of November 10, 11 and 18, 2005 for various wells. Groundwater
elevation data is summarized on Table 2.7. This table also includes information on
well depth, screen depth, screen length and characterization of the screened aquifer unit
taken from boring and well installation logs.

Groundwater elevation data collected in November during groundwater sample
collection were used to construct the Nov-05 Groundwater Contour Plan provided in
Appendix A. Due to the lack of sufficient groundwater elevations from mounitoring
wells or test wells to clearly define groundwater table conditions downgradient of the
site, surface water and wetland spot elevations were estimated and used to complete the
groundwater contour mapping.

The November 2005 groundwater contours show an overall western groundwater
gradient and flow direction across the site. The groundwater flow direction is also
projected to the west, north and south of the site. Based on this mapping, groundwater
flow from the landfill is not projected to the south of monitoring well #1-03. The
groundwater table gradient is steepest at the landfill site adjacent to Pomeroy Pond
between gas monitoring wells PGW-4 and PGW-5, flattening to the west of gas
monitoring well PGW-6.

JAAVADZ0B\OLD LF CSAWM08 INTERIM CSA REPORT2.DOC
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A-0308-6-39

Tighe & Bond, Inc.

TABLE 2.1 - Landfilt Test Hole Data
Old Amherst Landfill
Belchertown Road {Route 9), Amherst, MA
Data collected September 20, 21 and 27, 2005

Station ID Depth Soil Bescription % LEL | %02 H25 | PID -VOCs
(inches) {ppm} (ppm})

1 Ground Cover 6 - 8" Grass and weeds
0-3" Dark brown very fine sand, frace silt, trace small gravel
3-6" Dark brown very fine sand, trace silt
g-12" Dark brown very fine sand, trace silt
12-158" Light brown/vellow very fine sand, trace silt 0 22.5 0 0.2
15-24" Grey silt and clay {dry)

B Ground Cover 8-10" Grass and weeds
o-4" Dark brown very fine sand, trace siit, {race smalt gravel
4-11" Dark brown very fine sand, trace silt
11-13" Light brown very fine sand,.trace silt 0 22.6 0 0
13-24" Grey clay and silt {moist)

9 Ground Cover 6-8" Grass and weeds
0-8" Dark brown very fine sand, trace silt
8-13" Light brown/yellow very fine sand, trace silt 0 22.6 0 0
13-23" Grey silt and clay (dry}
23-25" Light brown very fine sand, trace silt

14 Ground Cover 8-10" Grass and weeds
0-5" Dark brown very fine sand, trace silt
5-12" Light brown very fine sand, trace silt
12-24" L.ight grey silt and clay {dry) 0 21.8 0 0.4
24-28" Dark grey very fine sand and trace silt

19 Ground Cover 8-10" Grass and weeds
0-6" Dark brown very fine sand, frace silt
6-13" Light brown very fine sand, trace silt 0 22.6 0 0
13-21" Grey clayey silt {dry)
21-36" Light brown very fine sand, trace siit

25 Ground Cover 6-8 Grass and weeds
0-8" Dark brown very fine sand, trace silt
B-12" Light brown very fine sand, trace silt 0 22.7 0 0.3
12-19" Grey clayey silt (dry)
21-36" Light brown very fine sand, trace silt

30 Ground Cover  [6-8" Grass and weeds
g-6" Dark brown very fine sand, trace silt
B-12" Light brown very fine sand, trace silt t] 22.6 0 0.5
12-17" Grey silt and clay {dry)
17-25" Light brown fine sand, trace silt

33 Ground Cover 8-18" Grass and weeds
0-10 Dark brown very fine sand, frace silt, trace small gravel
10-15" Light brown very fine sand, trace silt ; 22.7 0 0
15-24" Grey clay and silt {moist)

38 Ground Cover 6-8" Grass and weeds
0-68" Dark brown very fine sand, trace silt
g-12" Light brown very fine sand, frace silt 0 22.8 0 0
12-24" Grey siit and clay {dry)
24-28" Light brown fine to medium sand, trace silt, trace small gravel

42 Ground Cover  |6-8" Grass and weeds
c-8" Brown very fine sand, trace silt
g8-12" Light brown/orange very fine sand, frace silt 0 22,8 0 0
12-24" Clayey silt, some very fine sand
24-28" Brown very fine sand, trace silt

JAAVAD308\Old LF CSACSA EnvMont1 005 Test Hale Data {cap borings)t.xis
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A-(308-6-39

Tighe & Bo_nd, Inc.

TABLE 2.1 - Landfill Test Hole Data

Old Amherst Landfill

Belchertown Road (Route 9), Amherst, MA
Data collected September 20, 21 and 27, 2005

47 Ground Cover 6-12" Grass and weeds
0-6" Dark brown very fine sand, trace silt
6-12" Light brown very fine sand, trace silt 22.6 0 0
12-21" Grey silt and clay (dry)
21-24" Light brown very fine sand, trace silt
52 Ground Cover  [6-8" Grass and weeds
0-8" Brown very fine sand, trace silt
6-12" Light brown very fine sand, trace silt 22.8 0 0
12-17" Light brown fine sand, some clayey silt (dry)
17-24" Light brown very fine sand, frace silt
57 Ground Cover 6-10" Grass and weeds
0-6" Brown very fine sand, trace silt
6-12" Light brown very fine sand, trace siit 22.9 0 0
12-19" Grey silt and ¢lay, trace fine sand {dry)
19-24" Light brown fine sand, trace silt
62 Ground Cover  |6-8" Grass and weeds _
0-8" Light brown very fine sand, trace silt 22.6 O 0
8-15" Grey clayey siit {dry)
15-19" Light brown very fine sand, trace silt
68 Ground Cover 6-8" Grass and weeds
0-g" Brown very fine sand, trace silt
B-12" Light brown/orange very fine sand, trace silt 22.8 0 0
12-20" Silt and clay, trace fine sand (dry)
2-28" Light brown fine sand, frace silt
73 Ground Cover 6-8" Grass and weeds
0-6" Brown very fine sand, frace silt
6-15" Light brown very fine sand, trace silt 227 0 0
15-27" Grey clay and silt (moist)
27-32 Light brown fine sand
78 Ground Cover 6-8" Grass and weeds
0-6" Brown very fine sand, trace silt
6-12" Light brown very fine sand, trace silt 22.8 0 0
12-17" Fine sand, some clayey silt {dry)
80 Ground Cover 6-8" Grass and weeds
0-8" Brown very fine sand, frace silt
8-14" Light brown very fine sand, trace silt 22.9 8] 0
14-22" Light brown sand, some clayey silt
22-28" Light brown/yeliow very fing sand, trace siit
85 Ground Cover 8-10" Grass and weeds
0-4" Brown very fine sand, trace silt
4-11" Light brown very fine sand, trace silt 22.6 0 4]
11-18" Grey silt and clay (dry)
18-26" Light brown very fine to medium sand, trace siit
90 Ground Cover 8-12" Grass and weeds
0-4" Dark brown very fine sand, trace silt
4-7" Light brown very fine sand, trace silt 22.8 0 0
7-12" Light brown fine sand, some clayey silt {dry)
12-24" Light brown fine sand, trace silt
97 Ground Cover 8-10" Grass and weeds
0-8" Brown very fine sand, trace silt
B-15" Light brown very fine sand, trace silt 227 0 0
15-19" Grey clay and silt (moist}
19-26" Grey fine to medium sand, trace silt

JAAADZ08ON LF CSACSA EnvMomi1005 Test Hole Data (cap borings)1.xls
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A-0308-6-33

Ti_gh_e & Bond, Inc.

TABLE 2.1 - Landfili Test Hole Data
Old Amherst Landfill
Belchertown Road (Route 9), Amherst, MA
Data collected September 20, 21 and 27, 2005

102 Ground Cover 6-8" Grass and weeds
0-6" Dark brown very fine sand, trace silt
g-12" Light brown very fine sand, trace silt 22.9 0 0
12-18" Clayey silt, trace fine sand
18-24" Light brown fine sand, trace small gravel
109 Ground Cover 6-10" Grass and weeds
0-4" Brown very fine sand, trace sift
412" Light brown very fine sand, frace silt 22.6 0 0
12-18" Light brown very fine sand, some clayey siit {dry)
18-30" Brown fine to medium sand, trace small gravel, trace glass
114 Ground Cover 6-8" Grass and weeds
0-4" Brown very fine sand, trace silt
4-9" Light brown very fine sand, trace silt 227 0 0
g-15" Light brown very fine sand, and clayey silt
15-24" Brown fine sand, trace silt, trace brick and glass
116 Ground Cover 6-8" Grass and weeds
0-4" Brown very fine sand, trace silt
4-12" Grey fine sand trace silt, trace clay 22.6 0 0
12-18" Brown fine sand, trace silt, frace small gravel
18-24" Light brown fine sand, trace small gravel
121 Ground Cover 6-8" Grass and weeds
0-5" Brown very fine sand, trace silt
5-9" Light brown very fine sand, trace silt 22.7 0 0
g9-18" Light brown very fine sand and clayey silt {dry)
18-24" Brown fine sand, trace sili, trace glass
128 Ground Cover 6-8" Grass and weeds
o-4" Brown very fine sand, trace silt
4-9" Light brown very fine sand, trace sift 22.7 0 0
9-15" Grey clayey silt (dry)
15-24" Brown fine sand, trace silt
136 Ground Cover 4-8" Grass and weeds
0-5" Brown very fine sand, trace silt
5-8" Light brown vary fine sand, trace silt 22.8 0 0
§-15" Light brown very fine sand and claysy silt (dry)
15-24" Brown very fine sand, trace silt
141 Ground Cover 6-8" Grass and weeds
0-5" Brown very fine sand, trace silt
59" Light brown very fine sand, trace sift 227 0 0
9-15" Light brown very fine sand and clayey silf (dry]
15-24" Light brown fine sand, trace siit
144 Ground Cover 4" Grass
0-8" Brown very fine sand, trace silt 22.8 0 0
8-12" Light brownfyellow fine sand, trace siit (dry)
12-24° Light brown fine to medium sand, trace silt, trace small gravel
149 Ground Cover 4-8 " Grass and weeds
0-4" Brown very fine sand, trace silt
4-9" Light brown very fine sand, trace silt .
g-15" Light brown very fine sand and clayey silt {dry)
15-24" Brown fine sand, frace silt

JUWAADI0BOId LF CSAICSA EnviMont1005 Test Hole Data (cap borings)t.xis
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A-0308-6-39

Tighe & Bond, Inc.

TABLE 2.1 - Landfill Test Hole Data
Old Amherst Landfill
Belchertown Road (Route 9), Amherst, MA
Data collected September 20, 21 and 27, 2005

156 Ground Cover 6-8" Grass and weeds
0-4" Brown very fine sand, trace silt
4-9" Light brown very fine sand, frace silt 0 22.6 0 0
9-15" Grey light brown clayey silt {dry)
15-20" Brown fine to medium sand, trace silt
20-24" Brown fine to medium sand, trace silt, trace wood debris
163 Ground Cover 6-8" Grass and weeds
0-4" Brown very fine sand, irace siit
4-10" Light brown very fine sand, frace silt 0 22.6 t 0
10-15" Grey/ light brown very fine sand and clayey silt (dry)
15-24" Light brown fine sand, trace silt
168 Ground Cover 8-10" Grass and weeds
0-26". Brown very fine sand, trace silt, some small gravel 0 22.9 0 0
169 Ground Cover 8-10" Grass and weeds
0-5" Brown very fine sand, frace silt
5-11" Light brown very fine sand, trace silt 0 22.6 g 0
11-16" Grey fine sand, some clayey silt {dry)
16-26" Brown fine sand, trace clay, trace tar, trace glass
174 Ground Cover 4-6" Grass and weeds
0-4" Brown very fine sand, trace silt
4-9" Light brown very fine sand, trace silt 0 227 0 0]
9-16" Light brown very fine sand and clayey siit {dry)
16-24" Light brown fine fo coarse sand, trace silt
24-28" Land fill debris
179 Ground Cover 6-8" Grass and weeds
0-4" Brown very fine sand, trace silt
4-8" Light brown very fine sand, trace silt, trace small gravel 0 22.6 0 0
8-13" Light brown very fine sand, trace silt
13-18" Brown fine sand, trace silt
18-24" Light brown fine fo coarse sand, trace silt
184 Ground Cover 4-8" Grass and weeds
0-30" glass fragments and evidence of urban fill 0 22.9 0 0
189 Ground Cover 4-8" Grass and weeds
0-36" Light brown very fine sand, trace silt 0 22.9 0 0
193 Ground Cover Sparse moss, clumps of 2-3" grass
0-30" Light brown very fine sand, trace silt 0 22.9 8] 0
197 Ground Cover Sparse moss, and grass .
1-42" Light brown very fine sand, trace silt 0 22.9 0 0
205 Ground Cover Sparse dried moss
0-1" Brown very fine sand, trace silt
1-30" Light brown very fine sand and clayey silt {dry) 0 22.9 0 0
207 Ground Cover Thick moss and pine saplings
1-30" Light brown very fine sand, trace silt 0 22.8 0 Q
Notes:

1) % LEL, % O, H,S (ppm) and PID - VOC (ppm) data collected within the test hole above the landfill cap layer.

2) Bold descriptions indicate landfill cap barrier layer characterization.
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A-0308 Table 2.4 - Cover Seil VOC Data Summary Tighe & Bond, inc.
Old Amherst Landfill CSA Study

EPA METHOD 8280 ACP Method 1 Statlon #25 | Stalion #102 | Station #121 { Statien # 136 | Station # 142 | Station #149 | Station # 163 | Station # 193
Compound Cleanup Standards
) (3.9/kg) 117705 111705 11/17/05 11117105 11/17/05 1117/05 1705 1117105
Acetone 3,000
Bromobenzene
Benzene 10,000
Bromodichloromelhane 100
Bromochlaromethane
Bromaform 100
Bromomethane 40,000
2-Butancne (MEK} 300
Carben tetrachloride 1,000
Chlprobenzene B,000

Chlorodibromomethang
Chlgrogthane
Chloroform 10¢
Chloromethane
2-Chlorctoluene
4-Chlorotoluene
cis-1,2-Dichicroethene 2,000
trans-1,2-Dichloroethene 4,600
Dibromomethane
1,2-Dibromo-3-chloropropane

1.2-Bichlorobenzens 100,000
1,3-Dichlorohenzene 100,060
1.4-Cichiorobenzene 2,000
1.1-Dichloroethane 3,000
1.1-Dichloreethene 700
1,2-Dichloroethane 50
1.2-Dichlorepropane 100
1,3-Dichloropropane 10

2.2-Dichloropropane
1,1-Dichlorapropene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethyibenzena 80,000
Ethylene Dibromide (EDB) 5.0
Trichlorafiuoromethane

2-Hexanone

Hexachlorebutadiene 3,000
Isopropylbenzene

4-Methyl-2-pentanone (MIBK) 500
{Methylene chloride 100

n-Butylbenzene
n-Fropylbenzene

MNaphthalene 4,000
mé&p-Xylena 500,000
p-isopropylioluene

o-Xylene 500,000
sec-Butylbenzene

Shyrens 2,000
tert-Bulylbenzens

Telrachloroethene 500
1,1,1,2-Telrachloroethana 400
1,1,2,2-Telrachloroethana 20
Toluene 90,000
1,2,3-Trichiorobenzene .
1,2.4-Trichlorobenzene 100,000
1,1,1-Trichloroethane 30,000
1,1,2-Trichlorcethang 300
Trichforoelhene 400

1,2,3-Trichlorepropana

1,2, 4-Trimethylbenzene
1.3,5-Trimethylbenzene
Vinyl Chlofide 200
Methyl-tert-butyl-ether (MTBE} 200
Tolal Quantfied VOOs

Identiffied Non-Target Compounds
Hexanal

Qctanal

Pentanal

U = Not Detecled

JARAD30BO1d LF CSACSA Envioni2005 Soil VOC Datal.ds 8260 Soil - 1 1/23/2006 2:24 PM




A-0308 TABLE 2.5 - Landfill Site Ambient Air Readings Tighe & Bond, Inc.
Old Amherst Landfill CSA
Data Collected September 20, 2005
Station ID # % Lower Explosion Limit (LEL) % Oxygen Hydrogen Suifide | Total VOCs - PID
% LEL for Methane % 02 H:S (ppm) (ppm)
1 0.0 22.9 0 0.2
2 0.0 23.0 0 0.3
3 0.0 23.0 0 0.3
4 - 0.0 22.9 0 0.3
5 0.0 23,0 0 0.3
6 0.0 23.0 0 0.2
7 0.0 22.9 0 0.3
8 0.0 22.9 0 0.2
9 0.0 22.9 0 0.2
10 0.0 22.9 0 0.0
11 0.0 ] 22,9 0 0.3
12 0.0 22.9 0 0.2
13 0.0 22.9 0 0.2
14 0.0 22.9 0 0.2
15 0.0 22.9 0 0.1
16 0.0 22,8 0 0.1
17 0.0 22.8 0 0.1
18 0.0 22.9 0 0.1
19 0.0 22.8 0 0.1
20 0.0 22.8 0 0.1
21 0.0 22.9 0 0.1
22 0.0 23.0 0 0.1
23 0.0 22.9 0 0.1
24 0.0 22.9 0 0.0
25 0.0 229 0 0.0
26 0.0 22.8 0 0.0
27 0.0 22.9 0 0.1
28 0.0 22.9 0 0.0
29 0.0 229 0 0.1
30 0.0 22.9 0 0.0
M 0.0 22.9 0 0.1
32 0.0 22.9 0 0.0
33 0.0 22.9 0 0.0
34 0.0 _ 22.9 0 0.0
35 0.0 22.9 0 0.0
36 0.0 , 22.9 0 0.0
37 0.0 229 0 0.0
38 0.0 22.9 0 0.0
39 0.0 22.9 0 0.0
40 0.0 22.9 0 0.0
41 0.0 229 0 0.0
42 0.0 22.9 0 0.0
43 0.0 22.9 0 0.0
44 0.0 1229 0 0.0
45 0.0 22.9 0 0.0
46 0.0 22.9 0 0.0
47 0.0 22.9 0 0.0
48 0.0 22.9 0 0.0
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A-0308 TABLE 2.5 - Landfill Site Ambient Air Readings  Tighe & Bond, Inc.
0Old Amherst Landfill CSA
Data Collected September 20, 2005
Station ID # % Lower Explosion Limit (LEL) % Oxygen Hydrogen Sulfide | Total VOCs - PID
% LEL for Methane % Q2 H2S (ppm) {(ppm)
49 0.0 22.9 0 0.0
50 0.0 22.9 0 0.0
51 0.0 22.9 0 0.0
52 0.0 22.9 0 0.0
53 0.0 229 0 0.0
54 0.0 22.9 0 0.0
55 0.0 22.9 0 0.0
a6 0.0 22.9 0 0.0
57 0.0 229 0 0.0
58 0.0 22.9 0 0.0
59 0.0 229 0 0.0
60 0.0 22.9 0 0.0
61 0.0 229 0 0.0
62 0.0 22.9 0 0.0
63 0.0 229 0 0.0
64 0.0 229 0 0.0
65 0.0 22.9 0 0.0
66 0.0 229 0 0.0
67 0.0 22.9 0 0.0
68 0.0 22.9 0 0.0
69 0.0 22.9 0 0.0
70 0.0 22.9 0 0.0
71 0.0 22.9 0 0.0
72 0.0 22.8 0 0.0
73 0.0 22.9 0 0.0
74 0.0 22.9 0 0.0
75 0.0 22.9 0 0.0
76 0.0 - 22.8 0 0.0
17 0.0 22.9 0 0.0
78 0.0 229 0 0.0
79 0.0 22.9 0 0.0
80 0.0 23.0 0 0.0
81 0.0 22,9 0 0.0
82 0.0 22.9 0 0.0
83 0.0 22.9 0 0.0
84 0.0 ] 22.9 0 0.0
85 0.0 22.9 0 0.0
86 0.0 229 0 0.0
87 0.0 22.9 0 0.0
88 0.0 22.8 0 0.0
89 0.0 22.9 0 0.0
90 0.0 22.9 0 0.0
91 0.0 22.9 0 0.0
92 0.0 22.9 0 0.0
93 0.0 22.9 0 0.0
94 0.0 22.9 0 0.0
95 0.0 22,9 0] 0.0
96 0.0 229 0 0.0
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A-0308 TABLE 2.5 - Landfill Site Ambient Air Readings Tighe & Bond, Inc.
Old Amherst Landfill CSA
Data Collected September 20, 20056
Station ID # % L.ower Explosion Limit (LEL) % Oxygen Hydrogen Sulfide | Total VOCs - PID
% LEL for Methane % 02 H,S (ppm) (ppm)
97 0.0 22.9 0 0.0
98 0.0 22.9 0 0.0
99 0.0 22.9 0 0.0
100 0.0 2298 0 0.0
101 0.0 22.9 0 0.0
102 0.0 22.9 0 0.0
103 0.0 229 0 0.0
104 0.0 229 0 0.0
105 0.0 229 G - 0.0
106 0.0 22.9 0 0.0
107 0.0 22.9 0 0.0
108 0.0 22.9 0 0.0
109 0.0 ) 22.9 0 0.0
110 0.0 229 0 0.0
111 0.0 22.9 0 0.0
112 0.0 22.8 0 0.0
113 0.0 22.9 0 0.0
114 0.0 22.9 0 0.0
115 0.0 22.9 0 0.0
116 0.0 22.9 0 0.0
117 0.0 22.9 0 0.0
118 0.0 23.0 0 0.0
119 0.0 23.0 0 0.0 -
120 0.0 23.0 0 0.0
121 0.0 23.0 0 0.0
122 0.0 23.0 0 0.0
123 0.0 23.0 0 0.0
124 0.0 22.9 0 0.0
125 0.0 22.9 0 0.0
126 0.0 22.9 0 0.0
127 0.0 229 ] 0.0
128 0.0 23.0 0 0.0
129 0.0 23.0 0 0.0
130 0.0 23.0 0 0.0
131 0.0 23.0 0 0.0
132 0.0 23.0 0 0.0
133 0.0 22.9 0 0.0
134 0.0 22.9 0 0.0
135 0.0 22.9 0 0.0
136 G.0 230 0 0.0
137 0.0 23.0 0 0.0
138 0.0 23.0 0 0.0
139 0.0 23.0 0 0.0
140 0.0 23.0 0 0.0
141 0.0 23.0 0 0.0
142 0.0 23.0 0 0.0
143 0.0 22.9 0 0.0
144 0.0 22.9 ¢ 0.0
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A-0308 TABLE 2.5 - Landfill Site Ambient Air Readings Tighe & Bond, Inc.
Old Amherst Landfill CSA ' S
Data Collected September 20, 2005
Station 1D # % Lower Explosion Limit (LEL) % Oxygen Hydrogen Sulfide | Total VOCs - PID
% LEL for Methane % 02 H,S (ppm) {ppm)
145 0.0 23.0 0 0.0
146 0.0 22.9 0 0.0
147 0.0 22.9 0 0.0
148 0.0 22.9 4] 0.0
149 0.0 23.0 0 0.0
150 0.0 23.0 0 0.0
151 0.0 23.0 0 0.0
152 0.0 22.9 0 0.0
153 0.0 22.9 0 0.0
154 0.0 ' 22.9 0 0.0
155 0.0 229 0 0.0
156 0.0 229 0 0.0
157 0.0 22.9 0 0.0
158 0.0 22.9 0 0.0
159 0.0 22.9 0 0.0
160 0.0 229 0 0.0
161 0.0 22.9 0 0.0
162 0.0 229 0 0.0
163 0.0 22.9 0 0.0
164 0.0 22.9 0 0.0
165 0.0 22.9 0 0.0
166 0.0 22.9 0 0.0
167 0.0 22.89 0 0.0
168 0.0 23.0 0 0.0
169 0.0 22.9 0 0.0
170 0.0 22.9 0 0.0
171 0.0 22.9 0 0.0
172 0.0 22.9 0] 0.0
173 0.0 22.9 0 0.0
174 0.0 22.9 0 0.0
175 0.0 22.9 0 0.0
176 0.0 22.9 0 0.0
177 0.0 229 0 0.0
178 0.0 22.9 0 0.0
179 0.0 22.9 0 0.0
180 0.0 22,9 0 0.0
181 0.0 22.9 0 0.0
182 0.0 229 0 0.0
183 6.0 22.9 0 0.0
184 0.0 22.9 0 0.0
185 .0.0 22.9 0 0.0
186 0.0 22.9 0 0.0
187 0.0 22.9 0 0.0
188 0.0 22.9 0 0.0
189 0.0 22.9 0 0.0
190 0.0 22.9 0 0.0
191 0.0 229 0 0.0
192 0.0 22.9 0 0.0
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A-0308 TABLE 2.5 - Landfill Site Ambient Air Readings Tighe & Bond, Inc.
Old Amherst Landfill CSA
Data Collected September 20, 2005
Station ID # % Lower Explosion Limit (LEL) % Oxygen Hydrogen Sulfide | Total VOCs - PID
% LEL for Methane % 02 H,S (ppm) {ppm)}

193 0.0 22.9 0 0.0
194 0.0 22.9 0 0.0
195 0.0 : 22.9 0 0.0
196 0.0 22.9 0 0.0
197 0.0 22.9 0 0.0
198 0.0 22.9 Q 0.0
199 0.0 22.9 0 0.0
200 0.0 22.9 0 0.0
201 0.0 22.9 0 0.0
202 0.0 22.9 0 0.0
203 0.0 22.9 0 0.0
204 0.0 22.9 0 0.0
205 0.0 22.9 0 0.0
206 0.0 22.9 Q 0.0
207 0.0 229 0] 0.0
208 0.0 22.9 0 0.0
209 0.0 22.9 0 0.0

ppm = parts per million

PID = Photoionization Detector

VOCs = Volatile Organic Compounds
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A-0308

TABLE 2.6 - Soil Gas Monitoring Summary
Old Amherst Landfill CSA Study

Tighe & Bond, Inc.

Location or Station ID %CH, %LEL %CO, %0, H,S (ppm) | CO (ppm) [VOCs - PID (ppm}
10/11/05 10/14/05 | 10/M1/05 | 10/11/05 { 10/11/05 | 10/11/05 10/11/05
Ambient @ Start 0.0 0 0.0 20.9 0 0 0.0

Perimeter Gas Monitoring Wells

SG-4 0+75

SG7 0+00 0.0 0 2.6 179 0
5G-7 0+50 o XX - XXX XXX -x—xx_____ CXXX ]
SG-7 0+75 XXX XXX XXX xxx | XXX
14.0 0
XXX XX
XXX XXX
16.4 0
XXX XXX
161 [ o 10
........ R
XXX XXX
5.0 0
_____ 20.3 0
XXX XXX
208 |.... 0.
No Fiow | No Flow
192" o
........ 12.8 0
5 o
e i
0.2 0
17.8 0
6 g
0.0 0
..... D S
o S

Ambient @ Completion

Atmospheric Pressure ("Hg)

29.7 - 29.8

LEL - Lower Explosion Limit; Equalivalent to 5% by total volume for Methane (CH4)
PID - Photoionization Detector

JAAVAO308\Old LF CSAVCSA EnvMon\2005 Soit Gas Data Summary.xls

111172006




A-0308-6-33 Table 2.7 - Groundwater Elevation Sumary ) Tighe & Bond k.
Old Amherst Landfill CSA Study

Maonitering Well Screen Screened Elevation USGS msl Groundwater Elevations
Well # Depth Depth Aquifer Unit Greound Top Casing Top PVC USGS feet msl
[feat) tfeet by} {feet msl) {feet msl} | {feet msl) 11-Oct-05 10-Nov-05
40.18 38.47
PGW-1 45 §-45 Surflcial 263.8 287.09 266.98 226,80 223.51
4311 37.76
PGW-2 45 5-48 Surficial 268.0 271,13 271.00 227.89 233.25
- 38.80 2801
PGW-3 358 5-36 Surficlal 271.5 274.80 274.66 237.86 246,65
13.48 B.59
PGW-4 20 5-20 Surflcial 2528 25568 255.46 241.98 246.57
46.84) 43.44
PGW-5 50 5-50 Surficlal 2423 245.43 245.33 198.69 201,88
80.19 80.72
PGW-6 498 8-88 Surficial 276.9 279.83 279.57 . 489.38 198.85
<52.60 <52.60
PGW-7 50 5-60 Surfteiat 2826 285.90 285,84 <233.04 <233.04
4.48
#3-68 49 36-49 Surfictal 1727 173.08 povd 0 168.60
" #5-68 44 44-54 Surficial 170.8 171.20 Pt 004 o
#6-68 50 42-50 Surficial 170.8 171.70 XXX XXX 0K
29,98,
#11-71 B2 57-62 Surfictal 251.8 252.49 20X *XX 222.51
555
#3-80 123 118-123 Confinad 173.1 174.66 Hx - Fovd 169.11
0,00
#1-83 110 105-110 Confined - Artesian 168.9 161.73 KK KX 161.73
0.00
#2-83 98 94-98 Confined - Artesian 162.1 162.44 00X XXX, 162.44
0.00
#3-83 107 102107 Confined - Arteslan 162.1 164.81 XXX XL 164.81
13.80
#2-36 40 30-40 Surficial 184.8 185.56 XK XXX 171.66
0.60
#3-86 46 36-46 Surfictal 172.0 173.08 pes] XXX 172.48
63.65
#5-89 72 +i- 62.72 £/- Surficial 261.0 261.35 261.23 261.23 197.28
43.49
#6-89 160 +- 150-160 +/- Confining Layer 242.1 244,34 24310 243.10 199.61
#1-94 ) 163.5 165.18 30t 00¢ 0
- 5.88
#1-03 186 5-18 Surficial 192.5 185.29 124,91 194,91 189.03
9.48
#2-03 18 8-18 Surficial 2686.2 288,50 288.20 268.20 258,72
Mots:
8.46 = Measured Depth to Groundwater from Tep PVC or Casing
268.72 = Groundwater Elevation (USGS feet msl)
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